Rationale: Intramuscular hemangiomas are rare benign vascular neoplasms, merely accounting for 0.8% of all hemangiomas. Moreover, there are few case reports of intramuscular hemangiomas in the upper extremities.
Introduction
Intramuscular hemangiomas are rare benign vascular neoplasms of the muscles, making up merely 0.8% of all hemangiomas. [1] It is remarkable that there are few case reports of intramuscular hemangiomas in the upper extremities. They attract much attention because of their rarity and their invariably confusing clinical presentation. Intramuscular hemangiomas commonly present in the early adulthood, and are more frequently found in females. [2] Because most patients have nonspecific clinical symptoms, the early diagnosis of intramuscular hemangioma is often difficult and can be easily missed. [3, 4] For the management of this tumor, surgical excision remains the most preferred treatment.
To our knowledge, only one case of intramuscular hemangioma of the biceps brachii has been reported in the English language literature. [5] However, this case did not give rise to significant functional impairment. Here, we reported a rare case of intramuscular hemangioma of the biceps brachii with significant functional limitations of elbow extension and forearm pronation. The surgical therapy was performed for this patient, and the final histopathology diagnosis was a mixed-type intramuscular hemangioma.
Case report
Our study was approved by the Ethics Committee of the First Hospital of Jilin University (the ethical approval number: 2018-357) and written informed consent was also obtained from the patient. A 24-year-old male patient presented with a 5-year history of intermittent pain of the flexor aspect of the right elbow joint. He had observed a swelling of the right cubital fossa over the past 2 years, leading to the limitations of elbow extension and forearm pronation. There was no history of significant trauma involving his right elbow. Physical examination showed a painful intramuscular mass measuring approximately 40 mm Â 20 mm was located proximal to the right cubital fossa (Fig. 1) . No bruit or thrill could be heard on auscultation of the swelling. Moreover, there was no local heat or redness on the overlying skin. The patient complained of the limitations of elbow extension and forearm pronation, but his right elbow flexion and forearm supination was observed in the normal range of motion. Conventional radiography of the right elbow showed a soft-tissue swelling with multiple diffuse phleboliths, seeming to be attached to the distal region of biceps brachii (Fig. 2) . The presence of phleboliths was supposed to an indication of possible hemangioma. Besides, color Doppler ultrasound findings indicated a hypoechoic mass, and there were some dot-like and linear blood flow signals in this tumor. The diagnosis of this patient was an intramuscular hemangioma of biceps brachii based on all the results above.
Surgical excision was performed via flexor approach with curvilinear incision under general anesthesia. Skin incision and delicate dissection were conducted to achieve complete resection of intramuscular hemangioma and to preserve the surrounding functional neurovascular structures (Fig. 3A) . A 42 mm Â 20 mm Â 15 mm pathologic mass was found within the distal muscle belly of biceps brachii and to extend to the biceps brachii tendon. On intraoperative observation, the mass was a spongy and angiomatous tumor with relatively ill-defined margins. After resection of the entire abnormal looking mass, the elbow extension could reach the normal range of motion without further releasing the elbow (Fig. 3B) . A short elbow plaster was applied and maintained for 2 weeks after operation. Histopathology of the excised tumor demonstrated that the mass was a venous-cavernous mixed type of intramuscular hemangioma.
After removing the plaster at 2 weeks after surgery, the patient was permitted to initiate functional excises of elbow with the help of physical therapy. As shown in Figure 4 , all functional limitations of the right elbow and forearm were resolved at 5 weeks after surgery. The patient achieved full elbow extension, and the range of motion of pronation and supination of the right forearm was similar with that of the contralateral side. There was no evidence of recurrence during the 5-month follow-up.
Discussion
Intramuscular hemangioma, a relatively rare vascular tumor, accounts for less than 1% of all hemangiomas and usually occurs in the lower extremity, followed by the upper extremity. [1, [6] [7] [8] The definite etiology of intramuscular hemangiomas remains unclear; their appearance or initial symptoms might be involved in minor trauma or excessive muscle contraction, but most investigators believe that these benign tumors are congenital in origin. [5, 9, 10] Most of them are observed in childhood or adolescence, and over 85% of the reported cases presented in the first 3 decades of life. Like the patient in this study, the symptoms of intramuscular hemangioma occurred before the age of 30.
Intramuscular hemangioma occurs as a slowly enlarging mass, and pain is a major symptom in approximately 60% of cases. [11] Features characteristic of hemangiomas like bruit, pulsation, or thrill are generally absent, which always cause the intramuscular hemangioma to be clinically misdiagnosed. [12] The intramuscular hemangioma can go undetected for a very long time until sudden growth leads to pain or functional impairment, such as deformity and limitation of movement. Though pain was the initial symptom of the current patient, it was significant limitations of elbow movement that attracted his attention. Moreover, we speculated that the intramuscular hemangioma might impair the elbow motor function due to the occurrence of extensive muscle involvement.
Histologically, intramuscular hemangiomas can be classified into 4 types on the basis of the vessel size: cavernous, capillary, venous, and mixed. [13] The cavernous and mixed subtypes are commonly related to a longer history of symptoms. The present case was of the mixed subtype, and a 5-year history of pain was observed in this patient. Whenever a soft-tissue mass is encountered within the skeletal muscle tissue in young patients, the possibility of hemangioma should be considered in the differential diagnosis. [14] Plain radiographs may show an area of increased soft-tissue density suggestive of a mass. In addition, the presence of phleboliths within a soft-tissue mass is specific for the diagnosis of hemangiomas though they are only present in 25% cases. [15] On ultrasound examination, the intramuscular hemangioma usually presents as a hyperechogenic structure, [16] but a hypoechoic mass was noted in our case. Besides, there were some dot-like and linear blood flow signals using Doppler flow imaging in this patient, though no Doppler signals was detected in the most cases due to the low blood flow inside hemangioma. To further evaluate and diagnose the intramuscular hemangioma, magnetic resonance imaging (MRI) may be the most important imaging method. [17] However, because of the low accessibility of MRI, ultrasonography might become a more important imaging tool to evaluate and monitor the intramuscular hemangioma before surgery. The clinical diagnosis of this patient was intramuscular hemangioma according to the symptoms, physical signs, plain radiographs, and ultrasound results.
The individualized treatment should be advocated in the management of intramuscular hemangioma according to the tumor location, size, infiltration extent, anatomical accessibility, and cosmetic and functional considerations. [18, 19] Conservative treatment is commonly recommended as the first-selected therapy, especially in situations where patient does not agree with the surgical excision or surgery is not recommended. Simple observation, injection of sclerosing agents and embolization are common conservative treatment options. The treatment failure rate of simple observation would increase over time and achieved 59% at 10-year follow-up; [20] sclerotherapy was a relatively simple and effective method, and severe complications were rare; [21] some authors believed that embolization was inadequate technique unless combined with surgery. [22] However, the surgical therapy remains the optimal management when patients present specific symptoms, with intractable pain, acceleration of tumor growth, cosmetic deformity, functional impairment, and suspicion of malignancy. [2] Because significant functional limitations of the elbow occurred in the current case, the total resection of the tumor was performed along with a cuff of the surrounding muscle. Intraoperatively, the elbow extension could reach the normal range of motion after removing the tumor. Therefore, surgical releasing of the elbow was not essential for this patient. Moreover, the patient was permitted to initiate functional excises of the elbow with the help of physical therapy at 2 weeks after surgery. Fortunately, the functional limitations of elbow extension and forearm pronation were resolved after only 3-weeks therapeutic exercises. We believe that there are 2 major reasons for the excellent postoperative results. First, the en bloc resection of intramuscular hemangioma was achieved during the surgery, [23] and meanwhile the resolution of functional limitations was also confirmed. Secondly, relatively early initiation of rehabilitation resulted in a good recovery. The intramuscular hemangioma of biceps brachii was rarely reported in the medical literature. It is noteworthy that the tumor of our case caused the significant limitations of elbow extension and forearm pronation, which was first reported to the best of our knowledge. Optimal management of intramuscular hemangioma is critical, including precise evaluation, good microsurgical technique and early functional exercises, which may result in a satisfying outcome. 
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